breath test as a predictor of peptic ulcer disease in patients presenting with dyspepsia. Patients and methods-327 consecutive patients referred for investigation of dyspepsia had a 14C urea breath test performed before endoscopy. Patients were not included if they had previously confirmed ulcer disease, previous gastric surgery, or were taking non-steroidal anti-inflammatory drugs. Results-Of the 182 patients with a positive 14C urea breath test, duodenal and/or gastric ulcers were present in 45% and erosive duodenitis in a further 2%. Oesophagitis was present in 12% of the breath test positive patients with two thirds of the oesophagitis patients having co-existent ulcer disease. The prevalence of ulcer disease in the H pylon positive dyspeptic patients was independently related to smoking and previous investigation status. If previously uninvestigated, the prevalence of ulcers was 67% in smokers and 46% in non-smokers. If previous upper gastrointestinal investigations were negative, the prevalence of ulcers was 53% in smokers and 28% in non-smokers. Of the 136 patients with a negative breath test, only 5% had peptic ulcers. The most frequent endoscopic finding in these Hpylori negative subjects was oesophagitis, being present Upper gastrointestinal endoscopy has become the predominant investigation in establishing the diagnosis and determining management in patients with dyspepsia. Over the past 20 years the use of endoscopy has increased continuously and it has been predicted that within the next few years 1% ofthe general population will undergo the examination every year.' Providing this level of endoscopic service is expensive. In addition, the examination is not without discomfort to the patient.
The discovery of Helicobacter pylori infection has transformed treatment of peptic ulcer disease. It also has the potential to reduce the need for endoscopy in the management of dyspepsia. It has been proposed that patients presenting with simple dyspepsia should have non-invasive screening for H pylori infection and only proceed to endoscopy if this is positive.2 The rationale for this is that endoscopic examination is negative in the great majority of Hpylori negative subjects and when positive usually reveals only oesophagitis, which is managed by symptomatic treatment.
Another possible endoscope saving strategy is to perform non-invasive Hpylori screening in dyspeptic patients and then to eradicate the infection in all those positive and only proceed to endoscopy in those whose symptoms remain troublesome following successful eradication of the infection. The number of endoscopic examinations which might be saved by the latter approach will depend upon the proportion of H pylori positive dyspeptic subjects who have underlying ulcer disease and whose cause of dyspepsia may therefore be cured by eradication therapy. At present there is relatively little detail concerning the prevalence of ulcer disease in H pylori positive dyspeptic subjects.
We have undertaken a prospective study to assess the value of non-invasive H pylori screening in predicting the presence of ulcer disease.
Methods

Patients
The study involved 327 (Fig 1) . In the 136 H pylori negative subjects, 21 had oesophagitis alone, three duodenal ulcer (DU) alone, two gastric ulcer (GU) alone, and two GU and oesophagitis. In the 182 breath test positive subjects DU was present in 40%, GU in 13%, oesophagitis in 12%, and erosive duodenitis in 2%. There was considerable overlap of the diagnostic categories in these H pylori positive subjects (Fig 1) .
Forty seven per cent of the H pylori breath test positive patients thus had underlying ulcer disease (gastric ulcer, duodenal ulcer, or erosive duodenitis), compared with only 5% of the breath test negative patients.
Further analysis indicated that two important determinants of the presence of ulcer disease in the Hpylori positive dyspeptic group were smoking status and previous upper gastrointestinal investigations (Table) . If previously uninvestigated, the prevalence of ulcers was 67% in smokers and 46% in non-smokers. If previous upper gastrointestinal investigations were normal, the prevalence of ulcers was 53% in smokers and 28% in non-smokers (Fig 2) .
In the Hpylori positive dyspeptic patients the prevalence of underlying ulcer disease was also higher in those with other recognised risk factors -namely, epigastric pain as predominant symptom, family history of ulcer disease, age <45 years, male sex, or symptom duration of more than 5 years, being 51 %, 54%, 52%, 51%, and 52% respectively. The stepwise logistic regression analysis using the markers in the Table showed that smoking, previous upper gastrointestinal investigation, and duration of symptoms were statistically significant independent predictors of ulcer disease in the Hpyloni positive subjects. Of note was the finding of lack of association between prevalence of underlying ulcers and either severity of dyspepsia or presence of epigastric tenderness on abdominal examination.
We did not undertake any formal assessment of the incidence of the subsequent development of ulcer disease in the H pylori positive dyspeptic subjects who had a normal endoscopic examination. However, it came to our notice that 5% of the H pyloni positive subjects with a normal endoscopy at the dyspepsia clinic were confirmed to have duodenal or pre-pyloric ulcer disease within the subsequent 6 months. These patients had been referred back for further investigation because of persisting severe dyspepsia or acute upper gastrointestinal bleeding.
Further analysis was performed in the seven subjects with ulcer disease and a negative breath test. Of the three duodenal ulcer patients with a negative breath test, one had H pylori on examination of mucosal biopsy specimens whereas the other two had no Though the prevalence of detected disease in the H pyloni positive dysp( subject seems remarkably high, it is stil underestimate of the incidence of ulcer dis in such subjects. Five per cent of the Hp positive dyspeptic patients who had a no: endoscopy at our clinic were found to I actual ulceration at repeat endoscopy wi the subsequent 6 months. This is consis with our finding that a substantial propor of the patients with previous normal u] gastrointestinal investigation were founc have ulcers at the current examination. Again, it is unclear whether such patients represent missed ulcers as a result of masking by acid inhibitory agents or the subsequent development of ulcer disease. Taken together, this indicates that the majority of the H pylon positive patients with dyspepsia had or were developing underlying ulcer disease.
It may be argued that this high prevalence of ulcer disease in H pylori positive dyspeptic patients is unique to the west of Scotland. The prevalence of ulcer disease in this region is known to be about twice that in England.'0 However, the prevalence of H pylori infection in Glasgow is 66% which is also about twice that of England." This suggests that the percentage of H pylori positive patients developing ulcer disease is similar in the different regions of the country. Preliminary to results of studies performed in the south east of England indicate a similarly high prevalence of ulcer disease in H pylon positive dyspeptic subjects. 2 Studies in the United Kingdom The before the recognition of H pylorn infection s for reported a prevalence of ulcer disease in eptic patients investigated for dyspepsia of apinant proximately 20%.l3 When a correction is made and for the fact that less than half of these subjects rther would have been positive for H pyloni and sease virtually all the ulcers would be in that g the subgroup, then the prevalence of ulcer disease most in those H pylon positive dyspeptics would be ts of approximately 50% and thus similar to the Vylori finding of our study.
;and It should be highlighted that the present hose study examined patients with dyspepsia of :e of sufficient severity to merit referral for non-endoscopy. The prevalence of ulcer disease in rs in H pyloni positive dyspeptic patients who have with never sought medical advice or who have ;tinal attended their general practitioner but have tined not been referred for investigation may be % in different. ulcer
The present study also demonstrates the low pper prevalence of ulcer disease in patients with a esult negative H pyloni test. Only seven (5%) of the nt to patients with a negative breath test were found ulcer to have peptic ulcers. Further studies indicated irlier that two of these had H pyloni on examination Lg by of gastric mucosal biopsy specimens and a third patient had been taking amoxycillin is no which would have given a false negative breath eptic test result. Of the four remaining patients with ,e. In true H pyloni negative peptic ulcers one subse-, we quently admitted using a NSAID. This very low ence prevalence of true Hpyloni negative peptic ulcers ninal is consistent with previous studies and the recognised association with NSAIDs. 14 alcer
Next to H pylon infection, smoking was the eptic most powerful acquired factor in predicting 1 an ulcer disease. However, the influence of ;ease smoking was confined to the H pylon positive ylori subjects. Indeed, only one of the seven breath rmal test negative ulcer patients smoked, despite the have prevalence of smoking in the entire group of ithin breath test negative subjects being 30%. stent Smoking thus seems to act as a facilitator of rtion ulcer disease rather than an initiator. pper
The ability of non-invasive Hpylon testing to d to predict with some confidence the diagnosis in 
